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ABSTRACT
A single dose of saline or glucose-saline (5 mg glucose/kg) offered similar protection to mice
against sulphur mustard intoxication, the extent of survival being 83 per cent as against 33 per cent
without treatment. All the animals were protected when the treatment was extended by another two
consecutive days in the glucose-saline treated group. Both saline and glucose-saline treatments could
ameliorate the haemoconcentration as well as normalise pO2 and % oxygen saturation. The protection
conferred is attributed to the probable replenishment of fluid loss.
I. INTRODUCTION glucose-saline along with the blood acid-base status and
blood levels of sodium and potassium. Three doses of
glucose saline were tried, namely, 2.5, 5.0 and 10.0
mg/kg. Among these, 5.0 mg/kg was found to be the
most effective dose and has, therefore, been taken to
be the optimum dose.
Sulphur mustard (HD) 2,2'-dichlorodiethyl
sulphide, is a potent blistering agent. It was the major
cause of casualties resulting from the use of chemicals
, in World War I. Its use in regional conflicts over theI
I past 50 years, most recently in the Iran/Iraq conflict of
, the Middile East has been documentedl. HD is an
alkylating agent having antimitotic, mutagenic,
-f- carcinogenic and cytotoxic a ,tities in addition to,
.'i blister forming action2.
J The conventional treatment for HO poisoning
I') involves 'physicochemical (decontamination) and
medical (symptomatic therapy) measures. Earlier the
, beneficial effect of flavonoids as a therapeutic measure3
,
~ against HO toxicity was reported. Besides, the
~; thcrapeutic efficacies of a number of antidotes were
evaluated against HD toxicity elsewhere and it was
, : found to pr-ovide only limited protection4.5. In the
present study, we have examined the efficacy of the
J treatment wit~ norma~ sali~e ~r gl~cos~-saline aga.inst
, dermally applIed HO Intoxl~tlon In mice. The raIson
Ii& d'etre for this approach is the resemblance of
~: HD-induced skin pathology to that of thermal burns
f;, and to understand the protective action of saline or
2. MATERIALS AND METHODS
All the chemicals used were of analytical grade (E.
Merck or BDH), while HD was synthesised in the
Chemistry Division of this establishment; its purity as
checked by gas chromatography, was found to be 98
per cent.
Male Swiss albino mice of 20-25 g body weight, bred
and maintained in this Establishment, were used. The
percutaneous LD5() of HD (in polyethylene glycol 300)
was 154.7 mg/kg (95 per cent confidence limit;
136.3-175.5)3. HD (40 mg/ml) was prepared fresh by
diluting in polyethylene glycol 300 and 75-100 Jil volume
was applied uniformly on the back of the mice on a
circular area of 1.5 cn"! diameter, after closely clipping
the hair3.6. For Groups 3 and 4, a single dose (5 mI/kg)
of either saline or glucose-saline was administered
intraperitoneally immediately after applying HD, while
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Group Hb pH pO2
(g%) (mmHg)
%Sat
.pCO2 HCO3- Sodium Potassium
(mm Hg) (mmol/l) (mmol/l) (mmol/l)
Control
(Vehicle)
HD applied on
Ist day
47.3
:t7.57
15.4 7.21 33.8
:to.31 :to.02 :t4.44
66.3
::!:3.30
24.7
:to.89
148
:t2.5
5.8
:to.32
18.2*
:to.32
18.1*
:to.27
18.3*
:to:66
63.0
:t3.22
72.3*
:t4.08
73.8*
:t4.98
59.8
:tl.96
63.3
:tl.65
66.2
:t2.13
21.6
:to.68
26.6
:to.89
27.0
:to.78
147
:t1.5
154
:t2.2
155
:tl.4
6.8
:to.21
6~4
:to.20
5.7
:to.27
3rdday
7tb day
Treatment
Saline, 3rd day 14.3
::!:0.43
14.2
::!:0.68
64.2
:t7.61
67.3
:t6.47
58.9
:t2.41
56.5
:tl.67
24.0
:t2.68
24.6
:to.83
157
:t2.8
159
:t1.9
5.7
::!:0.35
5.6
::!:0.20
Glu-saline 3rd day
:1= Statistically significant as compared to control group.
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7.18
:to.Ol
7.23
:to.Ol
7.23
:to.Ol
42.3
::!:1.93
48.6*
::!:3.19
47.5*
::!:4.54
7.22
:to.04
7.25
:to.Ol
42.4
:t5.05
43.6
:t5.63
SUGENDRAN, et sI: nIERAPEtmC EFFICACY AGAINST HD INTOXICATION IN MICE
without treatment. A higher dose (10 mI/kg) could not
augment the protection (data not given). However,
complete protection of animals was achieved by
extending the treatment by another two consecutive
days.
Dermally applied HO caused haemoconcentration
and has not altered much the acid-base and electrolyte
status of blood over 7 days, except for a significant
increase in pO2 and % oxygen saturation of Hb on 3rd
and 7th day of HD intoxication (Table 2). This may be
attributed to the possible increase in the oxygen affinity
of Hb due to alkylation of amino-terminal, as N-
carbamylation of amino-terminal ()f Hb was shown to
increase oxygen affinity9. Saline or glucose-saline
treatment could ameliorate the haemoconcentration as
well as normalise pO2 and % saturation (Table 2).
However, the mechanism of reversal of the toxic effect
by saline or glucose-saline is not clear as yet.
The results of the present study demonstrate the
utility of saline and glucose-saline treatment in
providing protection against HD poisoning in mice,
probably through the replenishment of fluid loss and
the electrolyte lost locally.
ACKNOWLEDGEMENTS
The authors are grateful to Dr R V Swamy, Director ,
Defence Research and Development Establishment,
Gwalior, for his keen interest and helpful suggestions
during the study. They also thank Dr RC Malhotra of
Synthetic Chemistry Division for the supply of sulphur
mustard.
REFERENCES
1. Smith, W .1. & Dunn, M.A. Medical defense against
blistering chemical warfare agents. Arch.
Dermatol., 1991, 127, 1207-13.
2. Wheeler, G .P .StJJdies related to the mechanisms
of action of cytotoxic alkylating agents. Annu. Rev.
Cancer Res., 1962,22,651-88.
3. Vijayaraghavan, R.; Sugendran, K.; Pant, S.C,;
Husain, K. & Malhotra, R.C. Dermal intoxication
of mice with bis (2-chloroethyl) sulphide and
protective effect of flavonoids. Toxicology, 1991,
69, 35-42.
4. Vojvodic, V.; Milosavijevic, Z.; Boskovic, B. &
Bojanaic, N. The protective effect of different drugs
in rats poisoned by sulphur and nitrogen mustards.
Fundamental & Applied 'q'oxicology, 1985, 6,
Sl60-68.
5. Wormser, U. Toxico:ogy of mustard gas. Trends
in Pharmacol. Sci., 1991, 12, 164-67.
6. Sugendran, K.; 1eevaratnam, K. ; Husain, K.;
Ramsingh & Srivastava, D.K. Effects of topically
applied sulphur mustard on tissue glycogen, blood
glucose, lactate and pyruvate in mice. Indian I.
Physiol. Pharmacol. , 1992, 36, 14-26.
7. Cullumbine, H. Medical aspects of mustard gas
poisoning. Nature, 1947, 159, 151-53.
8. Murray, V .S.G. & Volans, G.N. Management of
injuries due to chemical weapons. Br. Med. I.,
1991,302 129-30:
9. Lee, C.K. Methyl isocyanate as an anti-sickling
agent and its reaction with haemoglobin. S. I. BioI.
Chem., 1976,20,62631.
23
